Disturbance of Notch-1 and Wnt signalling proteins in neuroglial balloon cells and abnormal large neurons in focal cortical dysplasia in human cortex.
Determination of neuroglial cell fate and neural tube development during embryogenesis is influenced by the Notch/Wnt signalling pathway. We have studied the localisation of several proteins in the Wnt pathway in focal cortical dysplasia (FCD). This disorder, thought to be due to abnormalities of neuronal migration and differentiation, contains regions of morphologically normal neocortex interrupted by areas of neuronal laminar disorganisation, heterotopic white matter neurons, abnormal large neurons and balloon cells of uncertain histogenesis. We found that the subcellular distribution of several proteins involved in the Wnt pathway differed in regions of FCD from normal cortex, and that within the areas of FCD, the pattern varied with cellular phenotype. Thus, in balloon cells, elevated cytoplasmic levels of dishevelled (Dvl-1) protein were accompanied by an absence of Notch-1, increased adenomatous poliposis coli (APC), altered cytoplasmic beta-catenin, and reduced nuclear expression of beta-catenin. A contrasting pattern of expression was found in abnormal large neurons, which demonstrated elevated levels of Notch-1, and glycogen synthase kinase-3beta (GSK-3beta), and normal levels of APC. Our results are consistent with the notion that Wnt/Notch signalling influences neuroglial cell fate, and suggest that a perturbation of Wnt/Notch signalling may contribute to the neuropathology of FCD.